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1 1 TIE-** (1) « V-*-0-*"J ^ v K»*# 

[ft 1 ] 




x— 0 



(1) 

ftr^*^**. ftftrmr^*, fifcT**^**. lft»r**- 

M!**2] HR* (1) kz&*X, X^^-D-^^e7/yiH 

o 
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[***3] HR* (1) fcfc^T, (CIO 

& tpLo 

[»*«4] HK5S (1) KfcuT, X^^-D-^^'^y^i (CO 

vo -e*i), yt&m^-^*-c*»), z^ND^r^^^ft-e^^ffi^iia^ 
[»**5] Hfts* (l) KfcuT, x^^-D-^^^^yyM (co 

v0 -e£>*K Y*M^;v^-e*«9, Z^7 ^ t n1£IS7 ;v jvit:-^ ^. it^ne 
pii'7V'-^ * »* o BM W I* ft® t o & ifio 

lit 2] 
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7 ] 1 * * 6 O i s«a*«> * 9 v - )l<-0-y 'J a 

[ill 8 ] nam i ^ 6 m*-r i tr 9 v- ^-o-r u 3 

9 ] 1 * 6 wrtifr 1 ssa*<7> t? 7 v- ^-0-?* u ^ 

o 

[3£WI^JB&M] 

[0 0 0 1 ] 
[0 0 0 2] 

Na+-dependent glucose transporter (SGLT) 14 3 -X *(t£"t *Hgg6 K 
SGLT-1, SGLT-2^«btiTV^ 0 Jfg|<3j^«^tt±KSaT-2**l§:5l t 

^3-X»iHLa^oTfrrt-C?Wlffl«^*o SGLT-2*lfl*i-*ltf, fiOR 

j««^t+* en«^-c*«i*saTia# 
.^f^^e*7x;>2 , -o-(w ^y^n-jvjwn^yv 

K)***n<b*u:*3l) (J.Med. Chem., 42, 5311-5324, 1999), ? y Y K&^xmU 
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S#t?JR»^*W*!liPfcJflL«H5:Tftffl«r^'**o (Diabetes, Vol. 48, pl794-l 
800, 1999) LfrLbtfb, ^&3£S£^&ffifirtn00mgAgi:£v*C: 
H-om 0 X> WO 0116147^SB<R$nTV^^»l±9y FC^LtfM 

[0 0 0 3] 
[0 0 0 4] 

-X) LfcSIStt (1) frtt^^JSL, -etL«b<7)^P^HiJtt^^W 

mfiUflfc&fc^LfciB*, (i) -e^^tt^-^^z^vNnfg^r^ 
* ;w3£-cafe a fk^j&iftiBjttK-eepS-^ £ £ v> runt fcigU&SEffiffcffi £ *ft £ 
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fa t tz (± O W L d £ is * ft&i" * o 

[0 0 0 5] 

Mk3] 




x— o 
0) 



10 0 0 6] 

X£^U Rl~R5l±H oTv>T<> <£ <^ zK5?tJK^\ ^o^VI, jgM 

[0 0 0 7] 

i± , ±f s tr 7 ^-o- r >; 3 *> ksm*# £ tz a -e- oil k wm- l -? 

^§tm it, ±ie £° 9 v- ^-0- ^ u 3 -> k»## * tz it * (T) mm w k 
l 9 h m z ^tmft t -r h mm-mimm * mm-r & «, 

[0 0 0 8] 
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) <7)T )\'*~fr&£%. , t 0 
[0 0 0 91 

^r;v^^T^y*. i»7i^/^H, fMT^-^S, fil7;H^^ 

T^^StLTli, xfA'S, yne^i, 7Tns&. -<y^-)V 

4v?u\£)V^ lV7*f^i, ^v^>f;i/i, >fv^rv 

[0 0 10] 

7;utn^nt°;H, 7;^n7f^ 7^tn^>f;H, 7;w* 
n^*v;i/^ ^dd^;H, ?nnxf^i, 7 0d7d^H, ^d7 
^nn^>fivi, ?nn^y;^, 7n^^f;vi, 7n^xf;v 
7'n^7°nb°;vi, 7n^7f^i, 7o^>f^i, 7'n^A^yjH 

n^f-;Hg, 2> 2-y7^tnxf ;vS, 2, 2, 2- h ] ) 7 

nxf;H, 3,3,3- h V 7^n7"ne^, i,3-y7^tn^77nif;H, 
1,1, 1-h «; 7^tn-2-7"n^i, l,l,l,3 1 3,Wt7^tn>fV7 , ne^ 

[0011] 
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[0 0 12] 
[0 0 13] 

-tf>3Et^a^$tirv^T^ iv^^^f-^ft^^if ^ti^>o Wfe&t 

^nyVItUli, 7 7», JtgmUT-, HM^, 3-)tWf(ff) 
[0 0 14] 

Tjc^S £ 7 v Mtrf ^ Ltli, 7v;v^ h^Ti^tf <b 

@£7°nii;i^ V7°n tf;w^ N j^gf7 i-JVSWif bti&o 
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[0 0 15] 

±gB— (1) K;fcv»T> Xti^tL^ShLtc?)/?-D-^3l;7/y^S 
C OS li^f 1 2 ^ f) 2 0 (ft t L < (i2-6) ^) T / ^ ^S, 

D-^;W3kf7/v 6-* A'sK* h v- fi - D - y^ u\dy J ~s ^S, 6- 

10 0 16] 

Y-e|t£*i&S£ LT(i> fit r ;K ;vSS^n - 7 t ofitr ;K ;H^ J 

L<. #K> xf;H, y Kyi, .xh^v^ 7 7WILv> 

[0 0 17] 

— (1) ic&^T, X^/?-D-y';vn tf^y y;H (:<oil±Rlt2^ii 
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[fti&m^lk L < (i^im^TK^^T v;ML£ftTv>T & «fcu>) *K Yt^ 
10 0 18] 

(1) iciov^r. X^iS-D-^i^^/yiH (d<7)g(±^«: 
2?5^2 0<O7;^/'f;H, fit7;^^v*;v*-^i, jfca^fvWfl'X 

10 0 19] 

X, — *b£ (l) tc^v^-cx^6-r-tf-^-/5-D-^;i/nii9y *>;w2£-e*i5 

I, — ^ (1) tc&^-C, X^6-*i^f > f y-/9 - D- t:7 ^ 
*-C&*K Y^h »J 7 )V-*u t^jvmx&iO , Iffy )V*u1km.T)\<*)VX*3b2> 

[0 0 2 0] 

X, — JK5$ (1) K*3V»T\ X )5 J 6- 7 -b f iU - /3 - D - ^' ^ n t° 7 / y JH"C 
X, — (1) K*5i/»t\ X**6-*^5J?^ h+y-j8-D-^3kf9y 

o 

[0 0 2 1 ] 
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[0 0 2 2] 

4- ( (4-xf^7xx)i/) ^fji/) -l-(l,3-y7Ji/tn-2-7 p n kf;V)-5 

- ( h 'J 7;utn^f -1H- kf 9 V— ;w-3-0- /? -D-^Oi/ ntf^Vy K; 
4'- ( (4'-xf;i/7x^^) -l , -(l' > 3 , -y7^*D-2 , -7*n kf 

;i/)-5'- ( h U + d * ?-)i>) -m-tf 7 y*-;v-3' -0-(6-0-T-fc^-;i/-/?-D 
k?9 y v K) ; 

4 -_ ( (4>- X f^7x-M y^;w) -l'-(l' ,3' -y 7;U*n-2* -7*0 k? 
;w)-5' - (F'J7^tn^f;v) -lH-tf 7 V-;i/-3' -0-(6-0-y h + y*W 
-;l/-j9-D-^3kf57y K) ; 
[0 0 2 3] 

4- ( (4-xf^7x-^) y^-;P) -l-(l,3-'77^tn-2-7'oefl')-5 

- ^ ;1/-1H- kf 7 V- ^-3-0- j9-D-^3kf57yK 

4'- ( (4'-xfiP7xx;i/) ^^-^) -l'-(r,3'-y7^tn-2'-^ni: 
;u)-5'_^ f-^_iH-b° ^ y*-;i/-3' -0-(6-0-T-tr^-^-/9-D-^^3 fcf 9 / v K 

) ; 

4'- ( (4'-xf;P7xx^) -l , -(l' ) 3'-y7^tn-2'-7'oe 
;i/)-5'-> *f-)V-m-\£ 9 V*— ;W-3' -0-(6-0-y h^y^^^^/J-D-^n 
k°7/y K) ; 
[0 0 2 4] 

4- ( (4-xf^7x-M -l-(2-^y7Jl/tnxf jV)-5- (h 

ij -7;i/^n^f-;i/) -lH-kf^ v*-^-3-0-/9-D-^^n kf 9 y* v K ; 

4'- ( (4'-xf^7xx;v) -l'-iZ^^il'toxf^-S'- 
( h 'J 7;i/*EM^;l/) -lH-tf 7 -0-(6-0-7-tf ;V-i9-D-7*^3 t* 

7/y K) ; 

4'- ( (4'-xfjV7xx^) y^-;v) -i'-(2'- ; e;7^tDxfjV)-5' 

- (f'J7^tn^)V) -lH-kf^ v*-;i/-3' -0-(6-0-p< h #->*^sK— ^-/? 

[0 0 2 5] 
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JU-1H- tf 9 V- ;i/-3-0- j}-D-^r^/yK; 

4'- ( (4'-xfj|/7x^) *7^W -r-(2'-*/7;Knxf^)-5'- 
^^;U-lH-tf7V-^-3' -0-(6-0-T-fcf-^-/3-D-^^3 k:7 / > K) ; 

4«- ( (4'-xf^7xx^) -r-(2'-^/7^tnxf;v)-5'- 
^ fl'-lH- k" 9 V- ;i/-3' -0-(6-0- * h 4r v * ^.^-D-^^k'^yy 

K) ; 

[0 0 2 6] 

4- ( (4-xfiV7xx;y) t+fr) -l-(3-^/7^tn7°nh 6 ^)-5- ( 
h i; 7)v*u **-/u) -iH-£°7 v*-;i/-3-0-/9-D-^3 f7/y K ; 

4'- ( (4'-xWx-*) -l'-(3'- ; E>'7fl/tD7 , D^)-5 
'- (h'J7;vto^f^) -lH-tfv v'-^-3' -0-(6-0-7-fcf-^-/?-D-^ 

n tf 7 j v K) ; 

4>- ( (4'-if;v7xx;i/) -l'-(3*- ; e/7;i/tn7nt:^)-5 
'- (HJ7;vtn^fA') -iH-t:°7 v*-;i/-3' -0-(6-0-^< h*y jfr^sK-^- 
Zj-D-^Oi^ k?7 / v K) ; 
[0 0 2 7] 

4- ( (4-xfj^xX^) -l-(3-^7 7^tn7°ni£^)-5-^ 

■f-;U-lH- tf 7 V*- ^-3-0- p-D-?)^ n tT9 7 v K ; 
4'- ( (4'-xf^7xx^) -i'-(3'- ; e/7;i/tn7 p nt»-5 

' - ^ f ^-1H- 1° 7 V - - 3' -0- (6-0-7 -t f ^ - /3 - n 7 7 v K) ; 

4'- ( (4'-xf^7xx^) -r-O'-^y 7;i/^37°D k?;i/)-5 

'-^^^-lH-tfy v*-;v-3' -0-(6-0-^ h * v# ;i/sK-;V-/9-D-^^3 k° 7 ^ 
y K) ; 
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[ft 4] 




[0 0 2 8] 
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[0 0 2 9] 
[ft 5] 




(3) 

[0 0 3 0] 

*^<0-«S (1) -eaSft&ftfcfctt, l,2-v^ KO-4- [ 

4-xf;Wx^v) -5- (FV7Ko>f*) -3H-t^V*-* 

-*> (4) (J. Med. Cheml996, 39, 3920-3928Hffi«O*ft-e«*) 
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»&o*v>T, (6) OTBS**tt«*UT (7) *f»*o (7)^7^^ 
(8) IS«$W)3->F(9)^ 
t#£ 0 na->K (9) OT-fc^^«K**lN LiOHaq-Ctt««LTtT 9 
^ 3 - >F ( 2 ) ^:t^*^o (2) 

[0 0 3 1] 
[0 0 3 2] 

[0 0 3 3] 

**w«>HR5S: (i) -e^^tL&jb^m^^iRtjatft**^ 

, mat*, h'jxw^, ^/-;v 7 rA ^'^^ * 

-j>^ Jem -7^^ are* 
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«* (i) ^k^fc^ftK*^**^"^***^ 

[0 0 3 4] 

fc •) UgP«40*^ l M M0g,J:WL< »*0. 5mg~~ 1 

g> $ <bK#*L<iil.Omg~500mg, #TO4©i^0. 0 1 , g~ 1 g«:ffl 



o 



[0 0 3 6] 

H^fict*^ mm. w* 

LTtt, v***K lift** 
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[0 0 3 7] 

co^M0U i:io'C^?^'()OT[^^ 

[0 0 3 8] 

H»J 1 

3 . t .7'f;Vy^^y')iV^v-4- (( 4 -Xf jV7x^V)>fiH -5-( h U 7 

;vtn^fjv) -1H- tf 9 7- ;k7>£-j& 
li2 _^ K n- 4 -( ***))-5- (hU7>u*n* 

-3H-^ 7-^-3-* > (4) (J- Med. Chem 1996, 39, 3920-3928 KtEfc 
<DU&*mm 15. Og (55.6mmol)*v*?7W*;VA7< KlSOmll^U OJfK 
#*PLfco t -Wy^WJHD5>f K9.3g (61. lmmol) ZfrM LXtU 
x., ^t-f^^^4.2g (61. lmmol) Sr^fCUPX-fco M£RL-C3ll#m 
«#Lfco Rfc«fc***n*.^ ft*xf-^-C2B«lWUfco ********* 
*-Ctt»U ii^t, BW»21.4g (55.6mmol)£ 

ftfco (JR^IOOX) 
[0 0 3 9] 
Iff 2 

^t-T-f^yVf^v^^^v^- (( 4 -xf;V7x^;v)^M -l-(l,3-v 
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3 . t -7*f^y^^v'i^t^y-4- (( 4 -if)P7x^^)^)H -5-( h 'J 
7,U*n*f-*)-lH-e^/-* 2.0g (5.2mmol) *r h 9 H Kn79 >20nH-» 
*U Hi7x^7>f >1.6g (6.25mmolK 1. 3-v"7 /U* U-l-?u*J - 
M).48ml (6.25mmol) *Hnx.fco £«>***0*fcftSIU 40%yxf 
)k ^- >k _ h/h^xyit 2.84ml(6.25mmol)*RlS^ia** s 10S*e^* 

*9ILfco ««**«U y';*^*7MI^xf^t> 1:4) 
•efflHLT@^y7^tn^V7°nt>#1.95g (4.22mmol) fcftfco (W81% 

) 

1H-NMR (300MHz, DMS0-d6) d: 0.22 (6H, s), 0.91 (9H. s). 1.13 (3H, t, J= 
7.5), 2.53 (2H, q, J-7.5). 3.70 (2H, s), 4.65 (2H, brs). 4.81 <3H. brs), 

7.02 (2H, d, J=8.4), 7.11 (2H, d, J-8.7). 
ESI-MS(m/z): 347[(M-TBS)"] 

[0 0 4 0] 
1*13 

l,2-ytKn-4-( (4-xf^7xi*)>^) 3-^7^*n-2-7*n tf * 

) _ 5 _( h i; 7;v^-n^^;i/)-3H-tT^v'-^-3-t><7)^ 

3. t .7fik/7f^y')iH^y-4- (( 4 -xf ^7x-^)^f^) 3- 
y7;Vtn-2-^nt';v) . 5 .(H)7^o^^)H , 7y'-^ 1.95g (4.22mmol 

K . fbnF n77« 6.33ml (6.33mmol)£^o< ^ tm*-X, 

> l:4)"Cffi38LTBfa^684mg (1. 96mmol) £#^o (W46%) 
1H-NMR (300MHz, DMS0-d6) 5: 1.18 (3H. t, J-7.5). 2.58 (2H, q, J-7.5). 3 
.74 (2H, s), 4.70 (2H, s), 4.86 (3H, brs), 7.08 (2H, d, J-7.8). 7.15 (2H 
, d, J=8.4), 10.75 (1H, brs). 
ESI-MS(m/z): 347 [(M-H)-] 
[0 0 4 1] 
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III4 

4-_ ( (4 '-xfiV7x^H ***) -r-(l',3 , -y7^tn-2'-yn^) 
__ 5 '_ (pj7jvtn^f^) -lH-fcf^V-^-S'-O- (2, 3, 4, 6-0- f h 

1,2- KD-4-( (4-xf ^7 x-^) ^ f ^)-l-(l,3-y 7 D-2-7'n t" 
,1,) _ 5 _(h i; 7 ;i/^D^f-;l/)-3H-tf7V*-^-3-^>684mg (1.96mmol) £ * n n 
*/UAl(talU»*»L, R**'J^^2.2g (15.7mol), ^>yH')W7> 
^^D7^ K153mg (0.49mmol)*Unx.^o £<bH, MfiTif#L£7^<b, 
2,3,4,6- f b77-bf;V-a-D-^3t?9/v^7-n7>f K1.2g (2.94mmol)£ 

Tn v^on^^>-tr3Hl«&mt/io *r«ffl&*£*. ««U ^'^^^^ 

1:2) T*ffi«LTB 6*^2. 51g (3. 7mmol) £f#fco (T-tb^ 

n -t ;v 3 - * £ <7>iH pft) 

1H-NMR (300MHz, DMS0-d6) * : 1.13 (3H, t, J-7.5), 1-89 (3H, s), 1.96 (3H 
, s), 1.97 (3H, s), 2.00 (3H, s), 2.53 (2H, q, J-7.5), 3.69 (2H, s), 3.9 
8-4.04 (1H, m), 4.11-4.19 (3H, m), 4.69 (1H, t, J-5.7). 4.84 (1H, t, J=6 
.6), 4.96-5.11 (3H, m), 5.46 (1H. t, J=9.6), 5.85 (1H, d, J-8.1). 6.98 ( 
2H, d, J=8.1), 7.09 (2H, d, J-8.1). ESI-MS(m/z): 679[(M+H)+] 

[0 0 4 2] 
If 5 

4 - ( -l-(l,3-v7^^-n-2-7°ne;w)-5- 
(f'j7)Vtn^^) -1H- fcf <7 V- ;W-3-0- ^D-7>3t'7;yF^ 
4 '_ ( (4--xf;V7x-;v) **/w) -l'-(l , ,3 , -^7*tn-2 , -'/n \£ 

;u)_5'- (hj-7;I/*em^;v) -lH-if? v'-^-3'-0- (2, 3, 4, 6-0-r 
h57-bfM -j8-D-^3lf5 7 v K1.33g (1. 96mmol) * r h 9 H KG 7 7 

>^l.**y-*2*l£»*U lN*BMfc'; * -7 A *JD;tTS»-e*# Lfco 3 

aw- h; * a -c«* s ~> y * ;v * 9 A ( ^ 9 7 ~ y * n D ^ 

l:10)^ffi$£L-Cil»1.52g (2.98mmol)£#^o ^H-NMR (300MHz, DMSO-d 
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6) S: 1.14 (3H, t. J=7.5),2.54 (2H, 'q, J-f.5). 3.19-3.25 (4H, m), 3.47 
(1H, in). 3.61-3.66 (1H, m), 3.77 (2H, s), 4.47 (1H. t, J-6.0). 4.66 (1H, 
t, J=4.8), 4.82 (1H, t, J-4.8), 4.83-4.97 (1H, m), 4.97 (1H, d, J-3.0), 
5.08 (1H, d, J-4.2), 5.23 (1H, d, J=7.5), 5.36 (1H, d, J=4.8), 7.09 (4H 
, s), ESI-MS(m/z): 509 [(M-H)"] 
[0 0 4 3] 

mmm 2 

_ 5 -_ (pj7;vtn^f^) _ih-H°7V*-^-3'-0-(6-0-^ h*y*^- 

4 _ ( *^) -l-(l,3-v7;U^n-2-7 0 n^;u)-5 

- (hiJ7KD^f^) -lH-f7 7-^-3-0-/?-D-y*J^t:'7y v K700mg(l 
.37mmol) £2,4,6-3 V v^lOmlK^U -10K£?fr*PLfco ^«^ nD 
^m^^^0.13ml(1.64mmol)^SPx.-C. -10*^-fc»fc3**:- 2N*MT**I 

0 yij*^*7A(5» MeOH-CH2C12)-effl^LTge^526mg (68%) 
iH-NMR (300MHz, DMS0-d6) 5:1.14 (3H, t, J=7.5), 2.53 (2H, q, J-7.5), 3. 
15-3.30 (4H, m), 3.46-3.51 (1H, m), 3.75 (2H, s), 4.12 (1H, d, J-11.7). 
4.32(1H, d, J-11.7), 4.64-4.68 (2H, m), 4.80-4.83 (2H, m), 4.91 (1H, m), 
5.21 (1H, d, J-4.2), 5.22 (1H, d, J-7.8), 5.31 (1H, d, J-5.7), 5.46 (1H 
, d, J=4.8), 7.08 (4H, s). ESI-MS(m/z) : 569 [ (M+H) +] , 567 [(M-H)"] 
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5iI«S<7>$14Wistar h (0#i^->X ■//f-ft^ttJ: •) BIX) 

SKA LT> 77f <7)fr fi 1 kg* tz *) 5ml O^fi t & & <fc 9 K6X O^Omg/ml 
fcfttiLfco 7 7 h *4l$|BJfcfc&, ^HUllB#UWfb^t/^7 y h K10, 30£ 
^100mg/kg^Pfe#L^o a««^?>a#24«fW«4-COJRS:«*L, m»£ 

/[b]77>-5-^M-2' ) 6 , -yt Kn*y-4'-^f/i'^Dkft7xy>2 , -0-(6- 
0-^ f ^ -> ^7 ;i/ ^ - /3 -D- 7* n l£ 7 / y K ) ffl v> t o ig**^ 1 ^^-f- 0 

[0 0 4 6] 
^1 
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fflS(m K /kg) 
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* lb^$l£ :3-{^<>\/[b]77>-5-f ;UK2' ,6' -vtKP^rV- 

4*-^;u^Pt 0 3f-7xy> 2' -o-(6-o-yh^-> 

[0 0 4 7] 
[0 0 4 8] 
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